metastasis and prognosis. [8] [9] [10] More and more studies showed that microRNAs could be promising biomarkers for tumour diagnosis, prediction of therapy response and prognosis. [11] [12] [13] As a member of the miR-1247 family, miR-1247-5p plays a critical role in tumour progression. Generally, its expression has been reported to decrease in human cancers. More and more data show that miR-1247-5p, a novel tumour suppressor, could act as a potential biomarker and therapeutic agent for a variety of cancers. [14] [15] [16] However, correlative studies on BC have not been reported. In this study, we investigated the expression levels of miR-1247-5p in BC tissues and analysed the association of its expression with clinicopathological factors and clinical prognosis.
| MATERIALS AND METHODS

| Specimens
We collected 224 formalin-fixed, paraffin-embedded (FFPE) samples for our study. All specimens, including 112 BC tissues and paired adjacent normal tissues, were obtained from 112 patients who were treated with surgery at Peking University Shougang Hospital between January 2005 and December 2009. The collected criteria of adjacent normal tissues was 10 mm minimum distance from the tumour tissues. The diagnosis and classification of BC patients were based on the tumour-node-metastasis (TNM) system of American Joint Committee on Cancer (AJCC).
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After resection, all paraffin-embedded tissue specimens were cut into slices and were stained with haematoxylin and eosin as control for selecting aimed samples. We chose those sections that contain more than 90% cancer cells for total RNA extraction and subsequent analyses.
| Ethical approval
This investigation was approved by the Medical Ethics Committee of Peking University Shougang Hospital. Each patient signed their own consent form.
| RNA extraction and reverse transcription
Total RNA extraction from tissues was conducted using the miRNeasy FFPE Kit (Qiagen, Hilden, Germany) according to the instruction offered by the company. The reverse transcription was performed using TaqMan MicroRNA Reverse Transcription Kit (Haoqin Biotechnology, Shanghai, China). The miR-1247-5p-specific primer and U6 small nuclear RNA (as an internal reference) primer were obtained from the TaqMan MicroRNA Assays. 
| RESULTS
| Expression levels of miR-1247-5p decreased in BC tissues
We tested the expression levels of miR-1247-5p in 112 BC tissues and matched adjacent nontumour tissues. As shown in Figure 1A , compared with adjacent normal tissues, BC tissues showed lower expression levels of miR-1247-5p (P < 0.0001). To evaluate the relation between miR-1247-5p expression and early-stage metastasis of BC, we compared and analysed the expression levels of miR-1247-5p in BC with and without lymph node metastasis. As shown in Figure 1B , the expression levels of miR-1247-5p in BC tissues with lymph node metastasis (mean: 0.000893) decreased to 33.7% of those without lymph node metastasis (mean: 0.002649) (P = 0.0052). These data suggested that miR-1247-5p might function as a tumour suppressor to prevent progression of BC.
| Low expression levels of miR-1247-5p correlated with advanced TNM stage, lymph node metastasis and poorer pathological differentiation
To further evaluate whether low expression of miR-1247-5p was related to the clinical progression of BC, we classified its expression levels as low and high level groups according to the median value and then analysed the relation between miR-1247-5p expression and the clinicopathological features of BC patients. As summarized in Table 1 , low expression of miR-1247-5p was associated significantly with advanced TNM stage (P = 0.007), lymph node metastasis (P = 0.015), poorer pathological differentiation (P = 0.005) and molecular subtype (P = 0.027). No significant associations were found between miR-1247-5p expression level and patients' age, tumour size or venous invasion (P > 0.05). These data showed that downregulation of miR-1247-5p was associated with malignant biological behaviour of BC.
| Downregulation of miR-1247-5p correlated with poor survival of BC patients
Kaplan-Meier analyses were performed to investigate the association between miR-1247-5p expression and the survival of BC patients. We plotted disease-free survival (DFS) and overall survival (OS) curves as shown in Figure 2 . The results showed that the patients with low miR-1247-5p expression exhibited poorer DFS rates (P = 0.0042) and OS rates (P = 0.0016) than those with high miR-1247-5p expression. 
| 201
The univariate and the multivariate analyses were also performed to identify factors related to patient prognosis. As shown in Table 2 , the univariate Cox proportional hazard regression analysis revealed that TNM stage, lymph node metastasis, venous invasion and miR-1247-5p expression levels were predictive factors for prognosis of BC patients (P < 0.05). Furthermore, a multivariate analysis showed that expression level of miR-1247-5p was an independent prognostic factor of overall survival in patients with BC (P = 0.007) ( Table 3 ). These data indicated that the downregulation of miR-1247-5p was associated with poor prognosis of BC patients.
| DISCUSSION
Recently, more and more studies have indicated that microRNAs are associated with tumorigenesis and development [19] [20] [21] and that microRNAs play important roles in a variety of biological processes; their dysregulation may be crucial to cancer initiation, progression and treatment outcome. 22, 23 Some microRNAs were also reported to be associated with BC. In recent study, seven microRNAs (miR-21, miR-96, miR-141, miR-182, miR-183, miR-200a and miR-429) were upregulated and two microRNAs (miR-139 and miR-145) were downregulated in human BC. 24 A systematic review showed that two candidate microRNAs (miR-21 and miR-210) were upregulated and six microRNAs (miR-99a, miR-139-5p, miR-145, miR-195, miR-205 and miR-497) were downregulated in BC tissues comparing with normal tissues. 25 Many research have showed that miR-1247-5p was downregulated in cancer tissues, and it act as a tumour inhibition factor. 16, [26] [27] [28] In accord with the above results, our study suggested that miR-1247-5p was downregulated in BC tissues relative to cancer free tissues, indicating that downregulation of miR-1247-5p expression was associated with carcinogenesis and cancer development of BC. As comparison, a few reports have shown upregulation of miR-1247-5p expression in cancer tissues or blood of cancer patients. 29, 30 The discordance may be explained by the discrepancy of molecular regulation mechanism in different types of tumour tissues. Additionally, Wang et al reported that miR-1247-5p was upregulated in the pancreatic juice from pancreatic ductal adenocarcinoma patients compared with which from noncancer patients. 30 The inconsistent results were probably due to the different tumour microenvironment(s) which act on tumour cells and affected the expression of miR-1247-5p. The latest studies showed that microRNAs have interaction with the tumour microenvironment via a variety of molecular pathways. [31] [32] [33] Shi et al investigated the expression profile of miR-1247-5p in pancreatic cancer tissue microarray by in situ We analysed the association of miR-1247-5p expression with clinicopathological parameters and patients survival in BC. The results showed that miR-1247-5p dysregulation correlated with TNM stage and lymph node metastasis, indicating that miR-1247-5p is involved in the tumorigenesis and progression of BC. Furthermore, we found that lower miR-1247-5p expression was significantly associated with decreased DFS and OS of patients with BC. On the contrary, higher miR-1247-5p expression correlated with better DFS and OS, suggesting that miR-1247-5p may be used as a prognostic biomarker in BC. Additionally, we assessed several clinicopathological parameters of BC patients using Cox regression. We drew the conclusion that miR-1247-5p was an independent prognostic factor, and it might be used as a promising biomarker of early metastasis and prognosis for patients with BC.
Regulation of signalling pathway of miR-1247-5p involvement in initiation, progression and metastasis of BC has not been clarified. It was reported that miR-1247-5p expression correlated with prognosis of pancreatic cancer and it inhibits cell proliferation by targeting neuropilin1 (NRP1) and neuropilin2 (NRP2). Increased expression of miR-1247-5p inhibited proliferation, tumorigenicity, colony formation and triggered G0/G1 cell cycle arrest in pancreatic cancer cells. 14 Zhao et al reported that the significant downregulated miR-1247-5p was a potential tumour suppressor by targeting MAP3K when they investigated micro-RNA expression profiles in stem cells of osteosarcoma (OS). 15 Several molecules involved in cell proliferation (FGFR4), migration (BAIAP2L1 and PTK2), apoptosis (FAM129B) and a thyroid-specific transcription factor (PAX8) were found to be involved in regulation of microRNAs when miR-1247-5p was less expressed in all tumours with a follicular pattern of growth (follicular adenomas, follicular carcinomas and follicular variant of papillary tumours) than in normal tissues. 27 Scaravilli et al found that MYCBP2 (myc-binding protein 2) was the target gene of miR-1247-5p when they investigated the association between microRNAs and the tumour biological behaviour of castration-resistant prostate cancer. Recently, Juan Zhang et al 16 reported that overexpression of miR-1247-5p dramatically inhibited non-small-cell lung cancer cell growth, migration, invasion and cell cycle progression and Stathmin 1 (STMN1) was found to be an immediate and functional target of miR-1247-5p.
Our study was the first one about the relationship between miR-1247-5p expression and BC. The regulation mechanism of miR-1247-5p and its target genes will be investigated in our future study.
Thus in this study we confirmed that miR-1247-5p expression was significantly downregulated in BC tissues. Additionally, downregulation of miR-1247-5p was associated with TNM stage, lymph node metastasis and poor survival of patients with BC. We also demonstrated that miR-1247-5p was an independent outcome predictor. Our conclusion was that miR-1247-5p is a potential biomarker of early metastasis diagnosis and prognosis estimation, and could be a promising therapeutic index.
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